Decreased Mrp2 transport in severe macrovesicular fatty liver grafts.
Severe macrosteatotic liver has been regarded as a donor contraindication for liver transplantation. However, it has not yet been determined whether hepatocytes lose function before cold ischemia. This study was designed to elucidate certain pathophysiological alterations and how to ameliorate such hepatic dysfunctions. Wistar rats were fed with a choline-deficient diet (CD) for up to 6 wk, and their livers were then perfused with Krebs-Henseleit buffer to examine bile output and biliary constituents. Organic anion transport from hepatocellular canalicular membranes through Mrp2 was examined by kinetic analyses for biliary exclusion of 5-carboxyfluorescein (CF), a fluoroprobe excreted through Mrp2. Macrovesicular fatty deposits exceeded 60% and serum aspartate aminotransferase (AST) increased on 6-wk CD (CD6w), but not 3-wk CD (CD3w). Mrp2-deficient rat livers (Eisai hyperbilirubinemia) with 3-wk CD were more vulnerable than CD3w livers. In CD6w rats, bile flow rate and biliary glutathione significantly decreased. These declines coincided with the intracellular localization of Mrp2. Moreover, kinetic analyses for biliary CF revealed significant delay in 6-wk CD-fed rat livers. Pioglitazone, a ligand of PPARγ activating protein kinase A (PKA), significantly attenuated this delay by sorting Mrp2 into bile canalicular membranes. However, a PKA inhibitor blunted the increase in CF exclusion, re-localizing Mrp2 into the hepatocellular cytoplasm. A thromboxane A2 synthase inhibitor also ameliorated the CF exclusion delay. Pioglitazone activated PKA, increasing Mrp2 transports to detoxify xenobiotics. Pioglitazone may allow the donor indications for liver transplantation to be expanded to include severe macrovesicular fatty livers.